The paper investigates the costs and benefits of 2004 EU enlargement from the standpoint of Ukraine -a country that has been left behind. This angle allows estimating the costs of non-integration that occurred due to trade diversion and forgone opportunity to carry our structural changes in the Ukrainian economy.
Introduction
The studies of European Union (EU) enlargement mostly focus on the benefits of the process on economic performance of the new EU members (e.g. Bussière et al. 2008 , Nilsson, 2000 , Baldwin, 1995 and 1997 , Gros and Gonciarz 1996 . This paper looks at the EU enlargement from the outside of the Eastern EU border and estimates the costs of not integrating. In theory, there is a growing cost of not integrating --a so-called domino effect 1 introduced by Baldwin (2006) --the more countries join the EU the more costs this process incurs on non-members due to trade and investment diversion. Empirically, this question has not been studied. Hence, the research question this paper aims to answer is: What are the costs for the Commonwealth of Independent States (CIS) countries of not integrating into EU markets in terms of their exports? Specifically, we are focusing on the case of Ukraine. Ukraine is an interesting example in this respect for the following reasons: It is an eligible candidate for enlargement based on geographical criteria; It is an important trading partner of EU that moves toward EU politically and economically, thus can at some point satisfy the Copenhagen membership criteria; Finally, in February 2008 Ukraine has started a round of FTA negotiations with EU which is the first step towards the EU integration. The launch of negotiations followed the finalization of Ukraine's WTO accession process on 5 February 2008 2 , which was a prerequisite for FTA talks. The deep FTA aims far beyond reduction in import and export duties and includes reduction of non-tariff barriers, harmonization of regulatory standards, customs reform, as well as further economy wide reforms directed to convergence of Ukrainian regulatory framework towards the EU standards.
How Ukrainian exports would look like if the country a) has been announced an EU accession candidate in 2000 and b) joined EU in 2004? To answer the question, this paper develops a methodology that allows predicting trade patterns of Ukrainian exports in two hypothetical situations: the first counterfactual experiment assumes that Ukraine has been announced as an EU accession candidate in 2000; the second counterfactual assumes that Ukraine, together with Czech Republic, Hungary, Poland and five other Eastern European countries, had become an EU member in 2004. The changes in patterns of exports are compared against the scenario that Ukraine gravitates towards being an average commonwealth of independent states (CIS) country in terms of its export structure. The answer to this question is interesting not only from a historical perspective but also as guidance for policymakers of the EU and CIS countries for the decisions on the future of the EU enlargement process.
The offered method assumes that the main differences between being an EU candidate or member and being a typical CIS country stem from the changes in behavioral relationships of the parameters of the gravity equation rather than from the changes in factors that represent the gravity forces per se (see Egger, Pfaffermayr, and Schmidt 2006) . By setting its regulatory framework in line with the EU standards, signing a deep FTA with EU, and, in the long run, achieving its final goal of becoming a fullfledged EU member, Ukraine would gradually evolve from being a part of the CIS trading bloc with its distinct reliance on export of raw materials towards being a part of the EU trading block with high degree of intra-industry trade in processed goods. Therefore, its trade patterns would become in line with the trading patterns of Eastern European countries. The behavioral changes would come from better access to the EU market and from the changes in institutional environment, deep reforms of the regulatory framework, standardization of export and import regulations. In accordance with the new institutional economics (North, 1991) , these would change the set of constraint imposed by political and economic institutions on external trade and would lead to a rapid reorientation of Ukrainian exports towards EU.
The novelty of the paper also lies in applying an estimation of the disaggregated gravity equation using the two stage procedure developed by Helpman, Melitz, and Rubinstein (2008) (henceforth HMR) . To capture the behavioral changes in the composition of exports, the gravity model is estimated for SITC 2 digit exports in 2000-2007 for two samples: one sample includes sixteen Eastern European countries --twelve EU member countries that recently joined EU (EU12) 3 and four countries that are not member of the EU but are considered as candidates for enlargement in the future (EUC4) 4 ; the other sample includes nine CIS countries 5 . The method explicitly deals with a substantial number of zero trade flows, unobserved firm-level heterogeneity, and asymmetry between trading partners by applying a semi-parametric two step estimation procedure developed by HMR. Unlike in HMR, we use panel data to remove a pair-fixed effect that can bias cross-sectional results and estimate the impact of the EU accession on bilateral trade flows by Hausman-Taylor method (Hausman and Taylor, 1981) treating the EU accession decision as an endogenous variable that is correlated with variable and fixed costs of trade.
The model demonstrates that substantial costs of not integrating are present. If Ukraine became an EU member in 2004, it would have benefited from increase in export volumes, redirection of trade from CIS trading partners towards the EU trading partners, and restructuring of exports from industrial products with low value added, primarily exports of raw materials, towards exports of manufactured products with high value added and exports of agriculture and food 6 . The benefits would come not directly from the EU accession per se but form the gradual process of reforms, economic restructuring, and behavioral changes in trade relationships with its trading partners. Initial losses from breaking trade relationships with other CIS countries would be more than compensated later along the development path.
The structure of the paper is as follows. Section 2 compares existing trade patterns of the Eastern European countries with trade patterns of the CIS countries. Section 3 briefly discusses methodological issues. Section 4 presents a theoretical model. Section 5 develops the procedure of estimating the two-stage gravity model. Section 6 presents estimation results for aggregated trade data and discusses how the Hausman-Taylor method of estimating impact of the EU accession is different form OLS and fixed effect methods. It also presents estimated gains in disaggregated exports from the EU-Ukraine trade integration for two counterfactual experiments. Finally, Section 7 concludes.
Trade patterns of EU and CIS countries: first glance at the data
As one of the republics of the former Soviet Union, Ukraine has been a member of the Council of Mutual Economic Assistance (CMEA) that, by 1989, included fifteen Soviet republics, six Eastern European countries -Bulgaria, Czechoslovakia, East Germany, Hungary, Romania, Poland -, and three other countries -Cuba, Mongolia, and Vietnam. There was a substantial degree of trade creation within CMEA 7 due to higher economic and political integration. However, the economic cooperation with the rest of the world was limited at best and in some instances prohibited. Since the beginning of transition, six Eastern European countries and three republics of the former Soviet Union -Estonia, Latvia, and Lithuania -have rapidly moved away from the Moscow-centered economic gravity towards the Brussels-centered one. As was correctly predicted by some scholars (i.e. Wang and Winters, 1991 Hamilton and Winters, 1992 , and Baldwin, 1994 , this led to reorientation of their trade flows away from the CMEA countries and towards the Western European countries. What was underestimated is how quickly the changes occurred. Gros and Gonciarz (1996) found that, by 1995, Eastern European trade flows did not differ considerably from that of similar Western European countries and mostly exhausted westward expansion of exports at extensive margins of trade. This view is supported by a recent World Bank (2005) report which shows that most EU12 countries trade above their potential or 'normal' level.
The aggregated trade flows of the CIS countries also expanded quite dramatically. World Bank (2005) reports that the CIS countries are at least as open as other countries at this level of development. However, analysis of the disaggregated exports reveals stark differences of export expansion between CIS and EU12 countries. The adjustments to higher trade openness in CIS countries substantially differ from the EU12 countries' adjustments:
"…in the CIS countries… the average share of ores, metals, and fuels (oil and natural gas) in total exports increased from 38 percent to 47 percent over the period 1996-2003… while there has been substantial change over the course of the transition in the commodity composition and factor intensity of trade by the EU-8 and the SEE economies, relatively little has changed in these regards among the CIS countries, which effectively have been frozen in time. The result is that these countries are not active participants in the evolving international division of labor. The existing composition and factor intensity of exports puts the future growth prospects of the CIS at risk." (World Bank, 2005) What are the key differences in exports of Eastern European and CIS countries? Our sample includes exports of EU12 and CIS countries to 179 destinations at SITC 2 digit level in [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . Figure 1 presents geographical structure of exports from EU12 and from CIS states to their main trading partners. Export of the new EU members is less geographically diversified than export of the CIS countries. 77% of exports of EU12 are contained within EU, 6% go to CIS, and 17% to the rest of the world. The CIS exports are divided more evenly: 50% goes to EU, 18% to other CIS countries, and 33% to the rest of the world. Industrial composition of trade, presented in Figure 2 , is also very different between EU12 and CIS countries. 59% of exports of EU12 are in manufactured goods and only 5% in exports of raw materials, while 51% of exports from CIS are in raw materials and only 10% in manufactured goods. One of the explanations of the stark differences between EU12 and CIS in terms of industrial composition of exports is intraindustry and intra-firm trade that have increased significantly in EU12 between 2000 Figure 1 Geograpical and product distribution of exports
The specialization of CIS countries as exporters of raw materials and EU12 countries as exporters of manufactured goods can be traced back to the year 2000; however, the disparities have accumulated over time and became significantly larger by 2007, as can be seen from Figure 2 , where the time series of exports for EU12 and CIS are presented. The two groups of countries were quite similar in size and have quadrupled their total exports in the eight-year period. However, while EU12 has reached the level of 300 billion dollars in exports of manufactured goods the source of CIS growth lies in expanded export of raw materials that grew well over 200 billion dollars by 2007. While Ukraine as a member of the CIS trading bloc is trading 45% of all exports in processed materials, it is not a representative CIS country due to its proximity to EU and general vector of the Euro integration. Ukraine exports more in agriculture and food (17%) and in manufactured goods (19%) than CIS countries on average. Ukrainian exports are also more evenly distributed between EU and CIS trading partners: a one third of Ukrainian export goes to other CIS countries and a one third goes to EU. Moving towards the EU, it can be expected that exports in manufacturing products would expand while exports of raw materials would shrink. Also, having a comparative advantage in production of agricultural and food products, Ukraine would gain substantially from having access to the EU market. At current state, those markets are essentially shut down for Ukrainian products due to substantial differences in quality standards, sanitary and phyto-sanitary regulations, subsidies to European farmers, high tariff and non-tariff barriers to trade in EU15 countries. As data show, newly accepted members of EU have increased share of exports of agriculture and food products to EU15 countries from slightly more than 5% to almost 8% of their total exports. Therefore, Ukraine has potential to substantially expand its export of agriculture and food products if it successfully negotiates more favorable conditions for trade in those sectors with the EU countries. In what follows we present empirical evidence of this conjecture.
Methodology

Calculating behavioral change in trade relationships
The theory of regionalism and preferential trade agreements stresses that costs of nonintegration into a regional trade bloc increase with the size of the bloc due to a so-called "domino effect" and create an additional pressure of inclusion on outside countries (Baldwin, 1997 . Hence, once started, the process of regionalization captures ever-growing number of countries.
The "domino effect" comes through trade and investment diversion channels. After the EU enlargement in 2004, CIS countries faced much higher barriers to their agricultural and food exports to EU12 countries. EU12 countries experienced a surge of foreign direct investments due to substantially reduced political risks, higher macroeconomic stability, and radical improvements in property rights protection, quality of commercial laws and regulations. These inflows to EU12 can be viewed as a cost for CIS because of competition of these two regions for limited amount of global investment funds.
Suppose that, contrary to the fact, Ukraine joined EU in 2004. The accession conditions would require Ukraine to satisfy a list of certain criteria known as the Copenhagen criteria, deep reforms of commercial laws and regulations, harmonization of standards, phyto-sanitary requirements etc. Deep, comprehensive reforms and better access to the large EU market would lead to a behavioral change in the Ukrainian economy, its industrial structure, and composition of export. To capture these behavioral differences between CIS countries and EU12 countries, we separately estimate the gravity model at SITC two digit level for EU12, EUC4, and Ukraine (EU sample) 10 , and for CIS (CIS sample). In addition to behavioral change, we also measure a direct impact of the EU integration on trade by introducing variables that capture the impact on overall trade as well as the impact on intra-EU trade.
In the counterfactual experiment where Ukraine is a part of EU, its trade patterns are in line with that of the EU12 members, hence, we define the long run trade potential from further integration with EU or "normal" level of exports within EU12 group by the predicted trade flows computed with coefficients of the gravity model estimated for the EU sample and contrast this trade potential with trade potential of being an average member of the CIS bloc calculated with using the coefficient of the gravity equation for CIS. Finally, we compare the aggregate export flows as well as product level (SITC 2 digit) export flows and present results broken into geographical composition as well as industry composition.
Estimation of gravity: econometric issues
Due to prevalence of zero trade flows (an average share of non-zero trade flows across industries at SITC 2 digit level is 22 percent) and importance of distribution of firms within an industry for evaluation of changes in trade policy (e.g. Melitz, 2003; Bernard et al., 2003) , we closely follow a modified version of the HMR model that takes into account zero trade flows and heterogeneity of firms at SITC 2 digit product level.
Ignoring zeroes in the bilateral trading matrix leads to the bias in the estimation of the gravity equation due to correlation between fixed costs of exporting and volumes of trade. Ignoring the heterogeneity of firms while evaluating potential gains from integration of Ukraine into the EU would miss the gains stemming from increasing productivity and restructuring of the product composition of exports.
The methodology is different from that of HMR in several important ways. First, it is a model at the SITC two digit product level that allows for industry-level heterogeneity in trade costs.
11 Second, we use a panel of exports in 2000-2007 while HMR used cross-sectional data. The use of panel data instead of cross-sectional analysis allows us to evaluate the dynamics of EU enlargement, remove some biases stemming from unobserved industry and country-pair heterogeneity, and estimate the parameters of the model with greater precision. Finally, we treat an EU accession decision as endogenous to the variable and fixed trade costs because the decision is linked to the graphical location of a country which is correlated with trade costs.
To deal with the endogeneity problem, we estimated the model by the HausmanTaylor method. It gained popularity in the trade literature due to its ability to remove biases in the estimation of the gravity equation and possibility to keep country specific time-invariant variables in the estimated equation. Serlenga and Shin (2007) 
Model of Bilateral Export
We modify the HMR set up by adding sectors indexed K k ,..., 1 = . Each country i=1…C has firms that produce differentiated products in sector k. Let denote total consumption in country j of a good l that is produced by sector k in country i. is the set of industry k goods that are available for consumption in country j.
The optimal consumption derived from the optimization problem is:
where j Y is the gross domestic product of country j that is equal to the total expenditures of country j.
is the price index of industry k.
Producers
A country i firm produces one unit of output with units of labor. a w i 12 is country specific, reflecting the differences in institutions, technology, and factor prices. Following Melitz (2003) , we specify a as a firm-specific parameter with the cumulative distribution function over support . Each firm is a monopolist over the production of a distinct good, but is small relative to the size of the market. A standard formula for monopolistic pricing implies that the firm charging the mill price as a constant mark-up over the marginal cost:
There are variable and fixed costs of delivering products to consumer markets that vary across industries.
is a melting iceberg transportation cost with .
is a fixed cost of exporting that is country-pair and industry specific with . If the firm chooses to export its product to country j, consumers in country j pay
. It follows that the profit of the firm exporting to country j is: 12 We consider a partial equilibrium model with fixed capital during the period being investigated. Labour is the only input that is perfectly mobile across industries, but immobile across countries.
The firm exports only if it receives positive operating profits, which is more likely if the productivity of the firm ( a 1 ) is high, the input price ( ) is low, and the fixed costs of exporting ( ) are low. The least productive firm that exports to country j has the productivity level determined as:
Product level aggregation
Out of firms that operate in country i in industry k, only firms export to country j. The aggregate export in industry k from exporter i to country j is:
otherwise, where .
The equation can be further simplified by using the equilibrium constraint on the output of sector k produced by country i which leads to the following export equation:
Parameterization and Estimation
Selection of firms
Define a latent variable as:
A positive export is observed if that is determined by the ratio of firm level profits to the fixed costs of exporting. Other things being equal the level of the fixed costs plays the crucial role in defining trading partners with positive trade flows. We assume that the fixed costs are country-pair specific but not firm-specific even though they can vary from one product to another. Suppose that fixed costs have the following functional form , where represents fixed costs specific to the exporting country, represents fixed costs specific to the importing country, represents country-pair-specific fixed costs, and represents country-pairspecific random components.
Trade costs associated with the shipping of a unit of good from country i to country j are modeled by assuming the commonly used functional form:
where is the distance between countries i and j, Z is a set of additional variables that determine trade costs, ij dist k γ is the vector of coefficients associated with Z, and is the error term that include all unobservable trade costs that are allowed to change over time. In particular, we assume that one of the determinants of trade costs is the current status of exporting county with respect to EU membership, . It captures the effect of the integration process in terms of country's exports. Also, we introduce a bilateral indicator variable that takes value of 1 if both trading countries are full EU members and zero otherwise. It captures the effect of the EU accession on trade within EU relative to trade that is external to EU. u includes all time varying and pair specific trade costs that are not directly controlled for in the gravity equation. Trade costs change over time as a result of integration processes in Europe and Central Asia region. Countries that are willing to joined EU required to satisfy certain economic, geographical, and political criteria and carry out wide range of economic reforms. Political reasons play an important role in determining trading pairs and products especially in CIS 13 . All those considerations do not allow us to treat EU related variables as endogenous and require corrections to the estimation procedure that are discussed later Taking logs of both sides of equation (8) 
where is the unit-normal cdf. ) (⋅ Φ
Gravity equation
Taking the logs of both sides of equation (7) is not observable, and according to theory is simultaneously determined for all countries. A traditional approach to deal with the multilateral resistance term is by introducing country fixed effects or pair fixed effects (see Baldwin and Taglioni, 2006 , for a discussion on the usage of fixed effects in the gravity equation). Table 1 presents the definitions of variables and sources of data. In the empirical analysis, we estimate unidirectional bilateral exports from twelve new EU members (EU12), four EU candidate countries (EUC4), and nine CIS countries to 179 destination countries in 2000-2007 at two digit level of SITC classification. The export data are acquired from the COMTRADE database. Table A2 in the appendix presents the summary statistics of exports by exporting countries
Independent Variables
We construct an EU it variable that indicates the current status of a country with regards to the EU membership and captures the impact of the change in the EU status on the overall export within a SITC two digit category. It takes the following values: 1 if a country is officially announced as a candidate for accession, 2 if a country is a member of EU, and 0 otherwise. All official announcements are taken from the website of the European Commission. We differentiate all countries in the sample as non EU members, EU candidates, and full EU members. A change in the status from a non-member to a candidate is determined according to the announcements made by the European Commission. During the investigated period two countries were officially announced candidate countries: Croatia in June 2004 and Macedonia in December 2006. All EU12 countries and Turkey have been announced candidates for accession before 2000 while Albania has not received an EU candidate status by 2007. In addition to the EU it variable, a binary variable bothEU ijt is introduced to indicate whether both trading countries are EU members or not. It captures the impact of the EU accession on exports within EU. Hence, by including the two variables we can measure the direct impact of the EU integration on exports within and outside of EU.
GDP it in current US dollars and population it data were acquired from the 2008 World Development Indicators (WDI). We include a set of variables that are routinely used in the gravity models to control for trade costs. Geographical characteristics and distance ij between countries were collected from the Centre D'Etudes Prospectives et D'Informations Internationales (CEPII) in Paris. Colony ij and Contiguity ij dummies (whether one of the countries in the country-pair was ever a colony of the other country and whether countries are located on the same continent) were used to control for pairspecific trade costs that are not directly related to distance. Finally, Same religion ij is a binary variable that takes value of 1 if majority of population in both trading countries share the same religion and 0 otherwise.
Selection Variables
We chose two variables that enter the selection equation, but not the gravity equation, based on HMR and Martin and Pham (2008) . The common language dummy is the variable that controls for the pair-specific fixed costs related to adapting to cultural and linguistic barriers between two countries (differences in culture, translation costs, advertising etc.).
To control for country-specific fixed costs related to institutional quality in exporting and importing countries, we used governance indicators of regulatory quality acquired from the World Bank "Governance matters, 2007" database constructed by Kaufmann, Kray and Mastruzzi (2007) . The index of the regulatory quality captures the effectiveness of bureaucracy, amount of red tape, and quality of policies and regulations that encourage free trade and promote private-sector development. Since data on regulatory quality before 2002 are available on a biennial basis, we imputed the missing values for 2001 by using average values between 2000 and 2002. Author's calculations Same religion Binary variable set equal to 1 if countries i and j share the same religion. Countries are qualified into one ot the six major religions -buddhist, catholic, hindu, muslim, orthodox, protestant -according to the following rule: if at least 50 percent of population in country i are following one of the major religions then the country i has major religion, otherwise the country i is qualified as having no distinct religion affiliation. Data on religious composition of population is taken from CIA -The World Factbook.
Author's calculations
Selection variables
Common language Binary variable indicating whether countries i and j share a common language. CEPII Reg. quality Regulatory quality index measures the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development (Kaufmann, Kraay and Mastruzzi, 2007) Governance matters, 2007
Results
This section has the following goals. First, we calibrate the estimation methodology by investigating how the two stage Hausman-Taylor model performs relative to OLS and fixed effect models at the aggregate level. Second, we present and discuss the results estimated by the two stage HT procedure at the level of SITC two digit products. Finally, we calculate export gains form the EU accession of Ukraine and discuss the main findings. Table 2 reports the estimation results performed by the OLS (columns 1 and 2), two-stage Hausman-Taylor (HT) 14 (columns 3 and 4), and two-stage fixed effect (FE) methods (columns 5 and 6) for the EU and CIS samples. All regressions include exporting-and importing-country fixed effects, time dummies and a constant term. The country-pair cluster-robust standard errors are presented in parentheses. Three points are worth mentioning. First, there are important and statistically significant behavioral differences between two samples regardless of the estimation procedure. Exports from the CIS countries are less elastic with respect to the size of an importing economy and are more elastic with respect to the GDP of an exporting country. CIS exports are less elastic in absolute value with respect to the bilateral distance which reflects a higher geographical concentration of trade of new EU members within the EU trade zone. Second, the change in the status of EU integration does not have a significant effect on the aggregate export. Third, coefficients of the polynomial approximating and inverse mills ratio are jointly significant when the two stage procedure is implemented as the test for their joint significance indicates at the bottom of the table which stresses the importance of including the first stage variables into the gravity equation. Note: The dependent variable is log of export from country i to country j. The models 1, 3,, and 5 are estimated on sample of EU12 countries, EUC4 countries, and Ukraine. The models 2, 4, and 6 are estimated for 9 CIS countries sample. Cluster robust standard errors are reported in parentheses. Origin and destination country fixed effects, time dummies, and constant term are included but not reported. In model 3, variables EU and both EU are endogenous variables instrumented according to the Hausman-Taylor method.
Aggregate results
How well the three estimation methods discussed above can predict the geographical pattern of aggregate export? Table 3 reports actual and projected exports from Ukraine to its trading partners in 2000-2007. We report OLS, two-stage HT, and country-pair FE export projections under three different scenarios: EU1 -Ukraine has been announced an EU accession candidate in 2000, EU2 -in addition to EU1 Ukraine has joined EU in 2004, CIS -Ukraine integrated into CIS trading bloc 15 . The OLS method performs poorly in explaining geographical distribution of export. It predicts that deeper CIS integration of Ukraine would increase aggregate export more than four times relative to actual export. Export to CIS would have increased more than tenfold! It is hard to imagine what would cause such an explosion of trade. Such an implausible result cast substantial doubts on the applicability of the OLS method to predict export flows. The two-stage HT and FE methods, on the other hand, generate projections that are in remarkable agreement with each other and with the actual data.
According to the two-stage HT results, there are very small differences in exports generated be the CIS and EU integration scenarios which bring a conclusion that at the aggregate level, there are very small benefits of the EU integration. It seems that this result confirms the World Bank (2005) findings that the CIS countries are as well integrated into the global trading system as a typical Eastern European country and therefore further integration with EU would not bring any substantial gains to the exports of the CIS countries. However, more careful investigation of results reveals very interesting dynamics. Note: Total export of Ukraine to its major trading partners is presented in the first column. It is compared with predicted exports computed by OLS method, by two stage Hausman-Taylor method, and by pair fixed effect method. Three different counterfactual scenarios are considered:EU1 -Ukraine has been announced EU candidate, EU2 -Ukraine has become an EU member in 2004, CIS -Ukraine integrates into CIS
OLS method 2 stage HT method FE Cumulative export, billions $US in 2000-2007
Figure 3 reports time series of Ukrainian actual exports as well as predicted exports for EU2 and CIS scenarios to four groups of countries: CIS, EU12, EU15, and the rest of the world. The benefits of the EU integration would start playing important role after 2004 and accumulate over time. This pattern reflects that integration into EU markets is a long and complex process that does not generates immediate gains but brings considerable rewards in the long run.
To summarize the main findings at the aggregate level: The analysis of aggregate trade flows reveals existence of potential long run gains of integration into the EU relative to CIS scenario. By 2007, the gains in Ukrainian export are uniformly positive across all groups of trading partners. These gains come not as a result of de jure EU accession but as a change in behavioral structure of economy caused by reorientation of the economy towards the EU markets and due to a long process of reforms that are required in order to qualify for the EU membership. 
Impact of the change in the EU status on export at 2 digit SITC level
We estimate the gravity model at the level of SITC two digit products for the EU and CIS samples using the two-stage HT method. The HT method is preferred over the FE method because it allows controlling for the endogeneity of the EU accession process while providing results similar to the FE method in terms of predicting trade patterns. The industrial structure is captured by an exporting country fixed effect under assumption that composition of industries does not change significantly over the investigated period 16 . Table 4 reports the point estimates of the coefficients of and variables at the first and second stages of the estimation procedure for 24 selected SITC two digit ij t EU ij t bothEU 16 Alternatively, we constructed shares of value added of each SITC two digit product in total value added based on Global Trade Analysis Project (GTAP) version 7 input-output tables. For most countries in the sample the input-output tables are available for only one year. Moldova and Macedonia are not in the GTAP7 database. Given all mentioned drawbacks, this approach reduces the sample size and precludes us from using of exporting counties fixed effects due to multicollinearity problem. More importantly, it does not have a significant impact on our main findings.
products that are the most important exports of Ukraine in 2000-2007 17 . Unlike on aggregate level, the de jure change in the accession status plays a significant role on exports of some products. In general, the effect varies from sector to sector and can be positive or negative. For example, a change in the EU accession status from a candidate to a member reduces probability and volume of overall trade in diary products and birds' eggs (SITC code 2) while increases probability and volume of trade with other EU members. It also increases overall export volume of road vehicles (code 78) but has no significant effects on probability and volume of trade with other EU members or on probability of overall trade. Figure 4 summarizes how the export gains would evolve over time across four large product groups: agriculture and food, chemicals and processed materials, manufactured goods, and raw materials 18 . According to the results, by 2007, Ukraine would have almost doubled export of manufactured goods if it had become an EU member in 2004. This result would come despite the fact that in 2000 the exports of manufactured goods under the EU2 scenario were by 50% lower than under the CIS scenario! Other groups of products does not have a clear trend but tend to have negative gains at the early stages of integration process and positive gains at the late stages. The EU2 scenario generates slightly higher gains than the EU1 scenario. Table 5 presents results for the 24 most important products to the five groups of countries: CIS, EU12, EU15, RoE (Rest of Europe), RoW (Rest of the world). The highest expected benefits of Ukraine integrating into EU would have come from substantial increase in export of various types of machinery and equipment (codes 71, 72, and 74), road vehicles and transport equipment (codes 78 and 79), and apparel and closing accessories (code 84). These gains would have been virtually uniformly positive across all groups of countries and economically large. As an example, Ukraine would have increased export of road vehicles (code 78) to the CIS countries by 70 percent under the EU1 scenario and by 88 percent under the EU2 scenario while export to the EU15 would increase by 60 and 82 percent respectively. The export of raw materials, on the other hand, would have either declined as, for example, export of petroleum and its products (code 33) or remained relatively stable as export of iron and steel (code 67). However, the export of manufactures of steel (code 69) would have increased uniformly. Another important group of products where Ukraine could have potentially gained is food and agriculture. The gains would have been positive for exports to the EU countries and mostly negative for exports to other group of countries. Also, gains would have been significantly higher under a more optimistic EU2 scenario. For example, realization of EU2 scenario would have increased exports of diary products (code 2) and cereals (code4) to EU15 countries by 95 percent and 14 percent under the EU2 scenario and by 38 percent and 4 percent under the EU1 scenario. At the same time, Ukraine would have substantially reduced exports of food and agricultural products to CIS countries under both scenarios of the European integration. For example, in diary products the export to CIS would have reduced by 20 percent under the EU1 scenario and by 31 percent under the EU2 scenario. Given the mixed evidence, there are no apparent benefits of joining EU for the agriculture and food industry.
SITC
Disaggregated analysis also agrees with the analysis of the aggregate export that there are virtually no gains from the EU integration in terms of the cumulative aggregate export in 2000-2007 because the substantial gains in exports of manufactured goods at the later stages of integration are counterbalanced by losses at the early stages that occur due to broken ties with other CIS countries. However, the strong upward trend in manufactured goods clearly indicates that over time the forgone benefits of integration and actual costs of non-integration accumulate very rapidly.
SITC2
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Conclusions
This paper provides new evidence on costs and benefits of EU enlargement for new EU members in terms of their exports from the standpoint of Ukraine: a country that has been left out of the process. It also gives some guidance on potential export gains of Ukraine from signing a deep FTA and potential EU accession in the future.
In order to access costs of non-integration for Ukraine in 2000-2007, we estimate a gravity model at the level of SITC 2 digit products applying a newly developed two stage procedure that accounts for selection of exporters and firm-level heterogeneity. We introduce and measure two different channels of the effect of integration on trade: a direct effect of de jure integration and effect of behavioral change in the parameters of the gravity equation. Two endogenous variables, EU and bothEU, captures the former while two separate estimated samples capture the latter. The direct effect is found important and highly product-specific at disaggregated level but non-significant at the aggregate level. The behavioral changes play an important role in determining export patterns for aggregate as well as disaggregated exports.
We calibrate the estimation method using the aggregate data and show that the two stage HT and two stage pair-fixed effect methods generate similar predictions while a simple OLS produce highly implausible export projections. Moving to disaggregated data we estimate the forgone benefits/actual costs of non-integration at the level of SITC 2 digit products and find that the most gains are expected in manufactured goods with almost doubled exports in 2007 relative to the CIS scenario. As an example, Ukraine would have increased export of road vehicles (code 78) to the CIS countries by 70 percent under the EU1 scenario and by 88 percent under the EU2 scenario while export to the EU15 would have increased by 60 and 82 percent respectively. Under EU2 scenario, Ukraine would have also increased export of diary products and cereals to EU15 countries by 95 and 15 percent respectively but would have lost CIS markets which make the overall effect of EU integration on agriculture and food exports quite ambiguous. 
